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■ rij-inf "nr— ■ -nf flip Frinr ftrt. . . ■ . 
: Method, of co^r^ting^^^^^^ 

\ from film are estJ-nj* ..^^.i „i*BlB in the iroaae 

' for the «iln» Bueh-.tm P^®-''-*^^^^^^^ 

relate© to a roetww. ; : ' - . - -.iai^^ However , . 

model b»"«aP»<!'»-*'*^ ^- *^ 
.th*q« dp6um»ntB only wddxeee ^he we. . . 
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■ '«airr«et«d in a :difi£erent manner . - : , ' 

W bv hard pprtiauUw maliner being -iri qontact with 
ea^^fl8!d by nara P**-^* ^ . tiv-lv aof t -film. 

Thi* c««,r . tt>t*^ h»rd.p^ri.ieulat..m»tti,r 
■ ^^Sb^ TWB IS became: Sag^^ 

. ■ . - ' V« rWfe ease Of -c^^^ film,. th« - 
njsvej- percoB - - ;,^te:.^i«l . HBuaHy , a particular 

' ; Jiijiiiiiiii M 'if rlin TTr"'^^^"" - " 

• According an Ihv^ipn; diaclpped 
. . .i« prpvidad a. methPd of aeaMiing frameB of 


# 
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w J ^or example, if the range Q^rvaiua*. for. pixels 

. an upp«r.thre»bPl4 po^ia P _ ««uid ba io 

. . defect. ««i a low»r th^ . 

i^biacJc" defecta. '-.y^r^aVa bfi-imffiai^^ 

• tlritchel a.J,it*. vhlcb «e dirt taca^ee it Is 

. one way oi » . _ _ ^ 

IB bey-ai* « .tlir<:.hpld- « p£_ ? praceding 
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. being aist. li deiMts W iirriei :out Boldly 

■ . , : «.84yBBd *or '■"■^^r.^^l.^?:, ;:»ay 

20 ~»«?^ ™ * ^^^^^ 

r.pl»=lnO Pi»^ rhS MBB-Of 8 BCrBtch, . 
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15 wnicn ate the dirt- aeSect. Thpeo . 

represent "^y^^**^ ° . 

vrtmid xsien a3^«P;^«^::^°^^^^*'. daxxiied^ eut 'using ; 

Ilt^,: wharein if the wtdT^l. .0^^^^ 


- ■•6 .- 


L«n «>d blue CO re,«.re It. camara sSuttar «i*« 
Ix^I^i^he. overall .Uaht lev,!. ,*, :c^^^^^^^ 

».m.ia .h»t«r pr<*l«.«V br <!=lour baianc. Bft«t., and 
; .tr/af»a "qui« d«fir^^^^^ 

■ «^o*d!n« with ... iv^thar t»V.ntl» dl«l=aaS .H.«.n It 
. i." poaalWe " «'«a=t tgr..-aa*; oi tbeaa types ..o* 

IS^a obtatoad b, i.canning;;.f»»a.'P«,= W^ 

. reilona: In thoae (.pamea wl»=..a b^lShtnaaa t.a.abpv.;. . 
. . !^,e ralatlvaiy brisM .reslo^e «P aa t=; ^P^Wana.t, for 

. to a« "bit., t*.n .ha.tluraaBoid tor rel.tlv.ly -brlgbt 


-Wili k»« eubjeot to ftioJcer ad^uatroant , 

' Pil'pka? maiy ba- iiantif i«d in cbe atandard manxiey. 
5 .Thus, .an operas digital 
■'•■■i:maff«a ofetai»e4 frbr-«^^ 

■ •. / •• ■ Thi- pparatoy- tjjatv' ael#«tB rthoaei" . itnafffB ■; ( WiaaXly . . 
ao ' corresponding to ^o^fc \_ ■ 

■ fratnea> which hava. a. nQticeably 'Zx,^^ as- tl>e. 
iTnagea requiring fWc.Kejf^^.o^^ 

PraferaJily* tho ralati^^ 

■ - tratna in whicb.fUckar'.iB.P^awV 'are e.ap^^^^^ 

15 . . tho&e eontaiij+ng- o»^^^ 

a iaquoiiiaa of tramaa^; - aad .thoaa wMch the. .. 

. aaquahea o« frajnea/ Tna-..value8; of- plsceis .ih^ragiane 

repraaenting- a. »tatio»,ary •ob'jeei.^.are ; repaaceid .by yaXuea 
• oiatainid: by intexpoxitipn batween tha corresponding 
' ap- • pixela in--ihk'.pravi6ua. »rui -.aw^ 

■ ix^ regiona yepreaBhtlng. a^' moving .^^^^^^^^ 

.' ■ uaing. -a' conataiit .^arivad. .from^^;^^^^^ of^vth* ■ av«raga. 

brightness of the jnbving bb-j'acte, in tsha iB^ifej in. Which , 

25 . praacnt.. • 

The prfeaant invant Ion alee ;-«efee^^ 
4pp3r atua and aof twara .for 'sarrying . out the iinethoda 
:• .d6•Bcrtbald^."abpyrr an^^^^^^ hava had. 

-. ■ -d^'f e.ets and / or:, flicker ' correBtrad .ua'ing .'t.lie methoda 
30 daaeribad. -SOTna aspecca of . th«: corrao^lpn of .de'««ct 
svlep -fea applicable to still photographic, iinages. 

f i rifif ptpr-^^r^^"" of rnp-nrnw1ngB ■ . ' 

^5 '. prefierrad ajrtsbdiTOania W;^^^ be 

. . deaoribedv. by way^of - axat^pl^a^^^^^ -rafaranpe to- 


15 


- - - ■ - ■ ■ - . ^ a;-r - -■ 

-FigweB la to le fltov^^ 
. : ..d4.glftal mga adcbrdiilf . ;^;..9^^^ 

5 / a>ttb«f«ti»Uy vsrttdat: -erat^ several 
•/ pigure 3 abowa pghainatipally an antooaimant of th«. 

. - in a f irat cmbodimBnt of ,tha inyehtiqix, an operator 
maiwaUy antaxa the poal^tioxi.rf » pixel ^ ac^atcK o;.^ 
X f?»me/ TO do:-thtaV;^^^^^^ baye poat tinned 

tka ewreor • on. a ' acraich*^^^^^^ ■ 
,■ - r : iTha pixaX valuea am aixalyaad ;undar . tH? assumption 
tfeat -wbite' scratchaawtlir'SW-'^-C^^^^ 8 bit ^ 
«uanti9»t ion) . values aWe- a, masamu^^^ 
tbrasholi can ba varie*, J«?t typi^^^^^ 
J45/ Slmiiarly. 'fciacX^ 

vari^le minimum thrasbpid'-^^'^^^^^ . 
•tvpicalXy ba iQ.: -!!^^^ """^^ ^ 

poaitivc^or ^gative, wbloh t^^^^ 
ia ueed for acratch deteoti0i»',- 

■ sc^atchea usually wilX cpntaix* opntinuoua 
positional -informatioa; :Tbuf:a:sprafeoM:.Pt'«l^ ia highly 
likely to have another airrafc.eiva4 Pix^ na«t^ ^« - 
: 6tase idantiSlcatioa for ;«or»#»Ba is tfeerefoz^ 
provided, it: is possible ^^.l^ fi^^^^^ 
the manually Identtfied so^ratch position, and. apply the 
thraehold, and decide whetha^ they are ao;ra^ched or not; . 
,. ^he .acratchad pixels. a« *=^- , 

'.'■.ordinatas? • . ... ;.. 

■ . . ' : in .an alternat iva ei!ifep^ia.me_Txt , soratchas . ^^^ . 


■AS - : 
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thy whll4 values, W Idet^^^^^ 

oddition to the mwxual-. aar»toh Idantif lc*^ian ..yatrein. 

'ID • furthar •KtenatPw to th« above (vrhipb 
dPBCsibaB th© QaB» o« .nwwQchTOma .w^terial) it ia . 
: to. dctept:^P^toher;ia pal^^^ 

chooalng th« material :Cpp.a^ or negatiye^l each pf the 
pixels la tWated. independently, for . ' ^ ^ _ 

chreaholdtng in Red.. G^een.: end Blue, it ie .poealblc to 
ehoose different threahpl'de in eech colour if deeired. 

•-- in tHii ^?o^our' caae: liete -of:4x.,yV^ 

V g^tched pixel? in.^^^ 

.•■'iuiMeB'are o&teined- ' ■ .• ■. r 

TO obrrect tne deteeeediplxele. cprrea^jonding . co tfta 
scratchea on the Ctlm, lateral- intexpolati^ ia' ueed- 
TWa - worJca: well. : ae the eoratbh: 'direct iPnr ^.e^^ 
earner ia -predomii.antly.lenaitudtnal , : Note th^^ in the 

■ colour ayetem, it^ie nepeaaa*y;;to 1 repair- 
iiviependentiy/vfey i«teiT»^^^ 

■ ^LeL lA the blue: l.yer . ..for -^oratphed red .plxela in 
the red layer, and elmileriy ^or the g^en layer . 

Tha interpolated valuea for roplacins eoretobed 
. . pixela are obcained ueing th. f bll9ving.W«t:io^^ N 

is tha:width pf a aeratch ih.,a.-nyTrtper:P^ P« is . 

- tne nth: pixei;ih:theva«e?:ch/;.p^^^ 
.. ••kb .the. left.: pf ch'e: :ecr^^^^ 
; -ibmediataly cp .tha right- pf ehe....Bcratah-i 
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't « L"«i»«"ly halve/ rh. xe«el*«g v^*'". 
S^t "f - the .pi««. i.- 3; plxele to .tj>e '^'"^ 

•«eUy *.t.ct.btc-.- The -F«t4uW -c,l»™*. i» »f =* . 
^ . ; . . v „ii«i. «ide) tin' then iil':'"* "^e if It: 

: -„eie a' .opn»ei.tit.MV-e«.t-=J,,, ; ae««be4 ,e«^^5^ • , 
^ - x» -a further ieeeV Ph=-- .««*^ ia le.e than^. 

: St.e fren. the. actual l,«x«J..;.pictura that pi«le 

r «»leBod aW locatea.'An a- region o* ; 


ptte noiae Mi^.-iii ttf^},:^cf.M^^^ avbtWt, to the . 
on-.; 8»c»wi<»- tlaic proeedare/tB - ORrr^ ■'=>^5.-^i* ■ 

•tfeere. weuid b« ifi tb* \npi*e way> only- o»I^^^^ 

one iinfs. . , . . 

. 5?^BT.Q may- hbweviir *>•' •» c.«s«9 w>^flir« raga-on xu 

ieneratjor, acttled to; ft uapr" cl«fi:>»d ranf ft. Progpamnlng . 
languages auah ae POR5W«; bf fc^ ihs: 
Bcalbd random, wrab W , aina Tnany" compuUr / operating 
eyaterafl provide aubroutinw for doing this. ^ . 

■ 'j^lcfarnativBly/ /• 
•-0tarEihg with a :dBfihed. fl' bit:; .^^^ .and .»qv»r.ing it, 
which wiii refuit. in^a i6;Jaic humhex. and axt^acting the- 
tnlddia eight digica from fc^e ,16 «U1 result; inr.a random, 
siequence: Having ganer aped tne nuTrt)ar/ ^ scaled it by . 

■ a miiltipllar typically of 4;, thaae .values can : Se added 

■ and eutotraoted to-l^he--int^^^^ ' 
pometimes dastraijlr to add t^^^^^ 

jWin- of pixalB in. the: 
' A further implemintatioh or ths.s^^^ 
dynamic scratch deteption. Beaauea of the nature of 
motion- picture film, the ocratahae are vertical relata-ve 
to the film frames,, pr nearly vortical. Thwa if a 
scratch ie indicated by an opers^tor. st.arti»»g in column .sc 
of a^^ HXm frams. theri ts. a high. Rrofeabil^ of finding 
■'■ t.he^- &cratbh in' the -Wt. film/f rame -a-lao.-Qnv.cplumn. x. • 
. This is'ahown in- ?40}jrB .2. lt- i(B'-be.ttfer.te^4 
. column X plus or minua -a thrashbld, typically 3 columns 
eithar way. This allows for aorBtchea to be- nearly 
vertical; as opposed, to vertical., -^his detection method 
•■ ■from to frame allows better detection batween rea.J. 

■8{3ratgha«. and vBrti^ftl :s»fcFur^:..i.??o™!^f .^^ 
\ dpoi^ays^ etc./lt 


dirwtion. «br th« •craven from Cxatrta cd fran*. For .. 
xta# x+?i than x*li x-a* x.T?.' - 

■ ■^i of W «eeM,, ..i-.^Th«* n»«.lc«.\CM b» d;f loBd fey 
Aptnpd.,- «>«vX»^?^;^?»'*>«:-«'«^''' 

tdSlLtion « «..d,«rmd, in , 

. »ppllc«ia> So- 2317898 and .tKe 5«atiQi> of a (sa»K . 

p^i«V*^-. ^= .*«n«: ..>pr.:***mp". .nay 

*t.a y ai««i9i«, tb" princtl^iss «»»=''"'.d- -S^Pv. flan 

cbuM fea thee iy» «- f""-- .h. 
Slvtns =art . Thia obJe=t .the «i«t £«me.^° the 
. SS^WtU b. P»t ,^t -.«,a. «,6 pixel p-^W a»d aaved 

oeuia bi awner ±B:,x6a xelaclM'.ayataB, , pr witM^ 
. : ,,eiour .?o*r.ptor iyatto.: > , 

. t'^d in. th.. .,»a p„iVia„:tl»„ la ..rtacaaaary « draw 

ciroUa around tW./poaUipn M $UA «». 
. thia - o... is . i. :iinp?**ant «J,Pw .:SPr . P««nae in ft^b 
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-^^'t w tt 18 po«iw«:^^^^^ 

airouxua or changing direetlpn- . . . 

-irhup. th« inethp* /t9: ..^»«?k P^^ «r,n« with 

llv«l j£-t;hfiir« i» :9tUl 

chromiW. and luminesce, ;and^o: or.. Further, . new 

■ rUtho^ f 6r resteer gilm; ^^r;4tes«dat^^ 

: SSfoXd Clim tnareri^X.^11^ get' cUrt paz^W.- att.phod 
to it^ Whtlsi: There are ipahy flim^ tachna-quee , 

;th^ ar, n.ver perfect, and dirt la aiwaya pra.e^t to. 
soma degree Qr anot^ier iii Qid/ ti^^^^^^^^ . ^ 

. 4eretcr« -initiaUy, ifea/ ?«=ond Irvine o£ a poi;t«> 
Sctu^^^ '^^^ f or di?t Pixels xn 

th^digita^ linage 9«^x«pohdlng^ t^^^ fUm fram, ara 

: {Entiled ^-^^^^^^^^^^ 

■ ibr«hold- (white dirt;), and lc«.er tJwr*.,hPld (b^ 

faU^ b. changed ^mder c^^^ ^^^'^^ 

4:%.>,« «lxels that fall^^^^o^^^ the range 

addraaaes of the pl35e*s . ishaii' ^ j 

^ inurtt-r threahblde ax-e then etorM 

between the upper and Xovwr thresftoA« ^ . 

• ih a liet.- For each the; pixeiF: on. t^^^^^^^^^ V?. f 
frame Urame 3>- are cotnpared. to 2. • 

:^^ ..h. . pix.1 :4- : m: ■ " 

be but;.iae of th^ ra^ge- between the^^^.u^^ 
t^l^reeholda, au;d «ov«J^r^^^^^^ 3 . ie che pxxel 


ft 
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c0rrij*onding to . aire Viii: 'tbfl^ .Wfriif .place^^^^ 

lUvln^ dabidfld. Cor axajnple-; ti)i*T: . th?- pl^l at. . 
Irame a, addresp tx;y) does cdrrBapond. to dirt,., its is 
■««aeMary to. cer**Pt;:it: '^^^ . H . 
tptW&l*<^i^««' Thu^ .th«. pisuii/value. of chj.e .«^^^^^ . 
■ira^3^o«d/with- tl« jLri^eip^^ from: pixel. Jx.y) on 

•■■fr*^-l- and'-- pixel ' (xj.ylv.-^^^^^ • - 

. • in a further iwpwi^^^^ 
aWtW. it^^^h^^^ dirt pamPlee are .nofc 

upually Pharp, but- have gray iid^B, Thu», aa ehW. 
Figure 3. .for gcnuinaiy detect edVpixfala. e^rseaponding to 
dirt particles on -the;. ^Xm^.,* .neig^Duy:^ng. 
widtH typically one pl^.*«^:^H«^ 
ae correaponding tP; dirt^^ c^^^^^^ la. d«f^^ad euoh 

chat- the plxBlB in thie aN.igW«wins ^^i^^^ 
fe-reated aa " correap6»di.Tig to dirt on. tlve film ^han. . 
. aorractina cba digital image. , . . , 

A third BouroB of degraflaclon in motion .picture 

fiXm.la fiiiclcar.. - -'v. .• /■-. ... - ■ . 

- piieker is •identiWed i»:- fe^^^ ■ 
Therefora. an' operator;: *rill vM^ence of 

digital itnagsB ototaiwad frdinr framea ot , 

cinematographio film and/ tne fO^clc^r :wiia^^ vial^e . 
him due to thb variation in, light .level of the framae- 
The operator then aeloate thoae ini^gaa. (typically 
. .corresponding to afceut one -in^^^^^^^^ thw pr f our . 
f rameai which have a nopioai^ly >«=*wer ^^^^ *^he 

• Wgea requiring X^^^^^^ . 

According to onp . eTiibpdlmeht of the.iiiyantxon.. the. 
flicker la corrected; for hy sfegmenting each image into 
tihree regiona. Firptly. dark picture regiona k x-e. 
regions having Pi5««l» average value below « . 

value of typically. 9.6) do not axhibit/a.-fUcker effect. 
.Tbw», any such dftrJc:pi:Ct>jre .re9i='»P-*'^«. >.^^^^^ by the . 
cirreetion ayatift.,. ^ Tha pagroenta^loTv. o? dark picture. 


:t -i. compared th«. vdi«^ J^'r^ 
t+x axid t-l. «d. it . i*. vBry: «iinap«' n^^^^^^ to the 

valupB of pixel - Uiy) .tn fr.aTnB^.t^ (i.ev tne. 

not wliW.n a defined ThreBhb-ld.. it .dii.n.04 to fee, in a 
yegioja of motion- . . 

An Bxanjpte of: the segmwwtipn ot ens 
given bir «o«aQeutlv» frames sWowlhg. a mn in «iar^ 

■ clc*j:hitig..ln whiaJi-ftif ^haT^ .'^ 

^ ba.d and light rbackgrPund wiXX h^^^^ aitnllar 
Llue in <.ach iTn^gei, i;e.. th«: value wilt -oniy. vary: by 
the amount caused fey t^' flicker and ,6 .1=ha ayatetn will 
identify theee. regipns- as baing ..atafcianayyv . IT^^ . . 

•.eautraat..in reg.ipn^^^^ere ,tlie,.n«n;'a t^hxcb; ie • _ 

•:!4t):ba..»Ved..elitiv.:t^ 
frame baeiB. there;.wUl be a ataap change in- Pi^^^ 

. vairea between light • and d-rH . ■ ; ThUa , . the . regipn^acrcae . 

' wbich. che manta-.haud.ie.T^^^^^^ * 
-araaioTi' of motion. ' ^\ '•' ' ^ ■' - 

■ ^ Tfi «:orreat for th^\nif^^r m'm^i- °^ , 
tha^piPtux^ «:e..trea^^^ tp amotion- part a. For 

' .^^Jonary" P^ta f liclc«r ; franves (pr an lea^n^^he non. 

-4a»rk parte of flicKar Vtran^^V- ara replaced by an ^ 

■ interpolated valua batweea frame and . t-M - For motion 
p^rtrthla ie npt/poaeible ar the Picture would amaar if 

. ; -l^l^a were /dona .;;5fhe--F^^^^^ thaa* regiona are 
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. Plxa'l out - K X (Piseel in-Dark Thrfe«hoid) * DaarK 

io frm/tihei; •equation;. 

IS ' image \ji i^niUAi x^ tn ^^^-^^^ 
.average brlghtnesVof- feW 

it will .»e appreeiated xhat- the en^odi^^ daecrlbed: 
ao al39VB yalata to pi-ftf axr^d «tnbD4tme*«. Qnly....Pf .flJe ^ 
- -invearion a^d. do:notii^ ^"^^ 


